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(54) Balanced braking system for a bicycle 



(57) A balanced braking system to be used on a 

b icycle with a front br ake (30 ) and a rear brake (40), 

the balanced braking system comprising a connecting 
unit (10) and a secondary cable (20). The connecting 
unit has a shifting element (13), which is driven by 
the primary cables and carries a driving element (12). 
The secondary cable has two ends that connect the front 
and rear brakes and a middle part that runs over the 
driving element (12) with little friction, revolving 
the driving element or gliding thereon. When the 
primary cables (51A.52A) are pulled on, the secondary 
cable is moved aside by the shifting element, with 
resulting forces on the ends operating the front and 
rear brakes. Different forces on the front brake and 
the rear brake are compensated by the secondary cable 
^ mo\rirrg along the driving element. Two guiding elements 

<^ (31*3i) lead the secondary cable to the driving element 



from two sides, such that wear on the secondary cable 
is reduced. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a balanced braking system for a bicycle, particularly to a balanced 
braking system, which applies a braking force uniformly on the front and rear wheels of a bicycle, such that better 
stability is achieved and skidding is avoided. 

2. Description of Related Art 

[0002] Conventional braking systems for bicycles mostly have two independent brakes for the front and rear 
wheels, which are driven by two independent cables and operated by a left handle and a right handle on a handlebar. 
This arrangement enables a user to stop the bicycle. However, during braking the two brakes are not operated at 
exactly the same time. Furthermore, the tension of the two cables is not equal. Therefore, unequal braking forces are 
applied at different times on the front and rear wheels. One of the wheels may block, while the other is still 
rolling. Thus the braking effect is reduced, the bicycle possibly starts to skid or even falls over. 

[0003] Apart from the problem of unequal forces applied at different times, conventional brakes for bicycles use 
pairs of right and left pincers, which do not apply equal frictional forces. As shown in Fig. 17. a conventional 
brake 60 for a bicycle wheel with a rim comprises left and right pincers 61, 62, pulled towards each other by a 
pulling cable 63 for applying a braking force on the rim; a connecting cable 64, operated by a handle; and a hook 65 
for connecting the pulling cable 63 and the connecting cable 64. The hook 65 is a bent metal plate, which guides the 
pulling cable 63 and takes the pulling cable 63 along, so as to pull the left and right pincers 61, 62 towards each other. 
[0004] However, if the bicycle wheel has an uneven rim or a rim with an uneven surface, the bicycle wheel during 
rotation will not keep uniform distances to the left and right pincers 61, 62. In the moment of braking, the left and 
right pincers 6t, 62 will touch the rim at different times, and unequal braking forces will be applied. 

[0005] Therefore, there is a need to adjust the time of contact of the left and right pincers 61, 62 and the rim 
automatically to ensure symmetric and even braking and preventing a reduced braking effect, blocking of the wheels 
and a risk of skidding. 

[0006] In conventional bicycle brakes, a large frictional force occurs between the pulling cable 63 and the hook 
65, so an asymmetric braking force of the left and right pincers 61, 62 on the rim is not easily compensated by 
_gnajng_pfjhe_pulling cable_63_within_the hook-65. -Thus-an-insufficient-braking-effect and a-risk'of skidding resultr 

SUMMARY OF THE INVENTION 

[0007] it is an object of the present invention to provide a balanced braking system, which automatically 
applies a braking force uniformly at the same time on the front and rear wheels of a bicycle. 

[0008] Another object of the present invention is to provide a balanced braking system with better stability of 
the cables during braking. 

[0009] The present invention can be more fully understood by reference to the following description and 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010]^ Fig. 1 is a side view of the balanced braking system of the present invention in conjunction with a bicycle. 

[00«] * Fig. 2 is a schematic illustration of the balanced braking system of the present invention in the first 
embodiment. 

[0012] Fig. 3 is a side view of the present invention in the first embodiment. 

[001 3] Fig. 4 is a schematic illustration of the movement of the present invention in the first embodiment. 

[0014] Fig. 5 is a front view of the present invention in the second embodiment. 

[0015] Fig. 6 is a side view of the present invention in the second embodiment. 

[0016] Fig. 7 is a front view of the present invention in the third embodiment. 

[0017] Fig;- 8 is a side view of the present invention in the third embodiment. 

[0018] Fig. 9 is a top view of the present invention in the fourth embodiment. 

[0019] Fig. 10 is a schematic illustration of the movement of the present invention in the fourth embodiment. 

[0020] Fig. 11 is a top view of the present invention in the fifth embodiment 

[0021] Fig. 12 is a schematic illustration of the movement of the present invention in the fifth embodiment. 

[0022] Fig. 13 is a side view of the present invention in the sixth embodiment. 

[0023] Fig. 14 is a top view of the present invention in the seventh embodiment. 

[0024] Fig. 15 is a top view of the balanced braking system of the present invention in the eighth embodiment. 

[0025] Fig. 16 is a front view of pincers operated in conjunction with the present invention. 

[0026] Fig. 17 (prior art) is a front view of a conventional braking system with pincers and cables. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0027] The balanced braking system of the present invention is used on a bicycle 1 having a frame, a front wheel 
with a front brake 30. a rear wheel with a rear brake 40, a left handle 2 with a left primary cable 51 A, and a right 
handle 3 with a right primary cable 52A. As shown in Fig. 1. the balanced braking system of the present invention in 
a first embodiment mainly comprises: a connecting unit 10, mounted on the frame of the bicycle and having an upper 
end and a lower end; and a secondary cable 20, having two ends which lead to the front and rear brakes of the bicycle 
driving the front and rear brakes 30, 40. 

[0028] The connecting unit 10 is mounted on a suitable place on the frame. The left and right primary cables 51 A, 
52A are connected to the secondary cable 20. which in turn drives the front and rear brakes 30, 40. 
[0029] Referring to Fig. 2, the connecting unit 10 comprises: a main body 11, having an upper end and a lower 
end; two guiding tubes 12A, 12B on the upper end of the main body 11 for taking in the primary cables 2A, 3A (shown 
in Figs. 3 and 4); a driving element 12; and a shifting element 13, mounted inside the main body 11. In the first 
embodiment of the present invention, the shifting element 13 is a plate, movable in an upward and downward direction, 
having an upper end and a lower end. The left and right primary cables 51A, 52A are fastened to the upper end of the 
shifting element 13 at contact elements 14, pulling the shifting element 13 upward when operated. The driving element 
12 is mounted on the lower end of the shifting element 13. guiding the secondary cable 20 in a middle section 
thereof. When the shifting element 13 is pulled upward, the secondary cable 20 is taken along, and the two ends 
thereof are pulled on, operating the front and rear brakes 30, 40. As shown in Figs. 2 and 3, the driving element 12 
has a roll or a cylindrical body with a smooth peripheral surface, so that the secondary cable 20 glides around the 
driving element 12 with little friction. 

[0030] The main characteristic of the present invention is that the secondary cable 20 is connected to both the 
front brake 30 and the rear brake 40. The driving element 12 revolves or allows the secondary cable 20 to glide 
thereon with little friction. When the driving element 12 pulls on the secondary cable 20, the secondary cable 20 is 
able to move easily along the driving element 12. Thus any non-uniform distribution of braking forces on the front 
and rear brakes 30, 40 is easily compensated. If, for instance, one of the front and rear brakes 30, 40 starts to 
grip before the other, the secondary cable will shift accordingly along the driving element 12, and a symmetric 
application of braking forces on the front and rear brakes 30, 40 is quickly established. 

[0031] Referring again to Fig. 2. two guiding elements 31. 41 are attached to the lower end of the connecting 
unit 10. In the first embodiment of the present invention, the two guiding elements 31, 41 are tubes, surrounding the 
secondary cable 20 and reaching to the front and rear brakes 30, 40, respectively. Thus the secondary cable 20 starts 
at the front brake 30, passes through the guiding element 31. aroun d the drivi ng element 12 and throu g h the g uidin g 
— element-41-to end at the-rear brake-40rWhen-the"secondary element~20 is pulled up on the middle section thereof by 
moving the shifting element 13 upward, the two guiding elements 31, 41 ensure that the secondary element 20 contacts 
the driving element 12 at constant angular positions and moves effortlessly. Thereby the front and rear brakes 30, 40 
are operated symmetrically and with maximum effect. Furthermore, wear on the secondary cable 20 is kept at a 
minimum, such that the secondary cable 20 has an enhanced lifetime with reduced risk of breaking. 
[0032] The driving element 12 is a roll, a cylinder or any element that guides the secondary cable 20 with low 
friction and at the same time allows to adjust the secondary cable 20. Furthermore rolls 'or other suitable elements 
are substitutable for the guiding elements 31,41. 

[0033]. Therefore, independent of asymmetric operating of the right and left handles 2, 3, the connecting unit 10 
ensures that both the front brake 30 and the rear brake 40 work simultaneously with equal forces. Thus a uniform 
braking effect is achieved, resulting in a shortened braking distance and higher stability. 

[0034] When either the left handle 2 or the right handle 3 is operated, the shifting element 13 of the 

connecting unit 10 is pulled up, moving the driving element 12 and pulling on the secondary cable 20, so that both the 
fror£ Drake 30 and the rear brake 40 work simultaneously with equal forces. Thus riding the bicycle is made safer. 
[0035] Referring to Figs. 5 and 6, the present invention in a second embodiment works in conjunction with a 
single primary cable 50. The primary cable 50 has two ends which are connected with the right and left handles 2, 3 
respectively. The connecting unit 10 has a driven element 15 on the shifting element 13 thereof. The driven element 
15 is a roll, having a peripheral groove 16. The primary cable 50, starting at the left handle 2, passes through the 
guiding tube 12A, runs around the driven element 15, guided by the peripheral groove 16 thereof, and again passes 
through the guiding tube J2B to end at the right handle 3. Therefore, operating either the left handle 2 or the right 
handle 3 causes the primary cable 50 to pull up the driven element 15, while the primary cable 50 is allowed to move 
along the driven element 15. 

[0036] The characteristic of the second embodiment of the present invention is that forces on both ends of the 
primary cable 15 are balanced by revolving the driven element 15, so that the shifting element 13 is pulled up 
without tilting. 

[0037] Referring to Figs. 7 and 8, the present invention in a third embodiment has a driving element 17, which 
is a roll with a peripheral groove 171 and a peripheral groove 172 The driving element 17 is mounted in the main body 
1 1 and glidingly movable therein in the upward and downward direction. The primary cable 50 and the secondary cable 
20 run over the driving element 17, guided by the peripheral grooves 172 and 171, respectively. By connecting the 
primary cable 50 with the driving element 17, the primary cable acts directly on the driving element 17 to pull on 
the secondary cable 20. 

[0038] Referring to Fig. 9, the present invention in a fourth embodiment comprises: a connecting unit 10C and a 
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secondary cable 20. The connecting unit 10C further comprises: a shifting element 11A; a bolt 14B; and a driving 
element 13A. The shifting element 11A is a lever arm shaped like the letter L, having a driven branch 111A and a 
driving branch 112A with a far end. which revolve around the bolt 14B. The bolt 14B is mounted on the frame of the 
bicycle. 

[0039] The driven branch 111A is connected to the left and right handles 2, 3 by the left and right primary 

cables 51A. 52A. The driving element 13A is mounted on the far end of the driving arm 112A, guiding the secondary 

cable 20. The driving element 13A is a roll or an element that allows the secondary cable to glide thereon with 

little friction. Guiding elements 14A, 15A lead the secondary cable 20 from two sides on the driving element 13A, 

working like the guiding elements 31, 41 of the first embodiment and reducing wear of the secondary cable 20. The 

guiding elements 14A, 15A are rolls or elements that allows the secondary cable to glide with little friction. 

[0040] Referring to Fig. 10, when the left and right primary cables 51 A, 52A pull on the shifting element 11 A, 

the driving element 13A moves against the secondary cable 20, pushing the secondary cable 20 aside. 

[0041] The connecting element 10C, as compared to the connecting element 10, transforms a linear movement into 

a turning movement and has less movable parts, resulting in better reliability. 

[0042] Referring to Fig. 11. the present invention in a fifth embodiment has a connecting unit 10D. The 
connecting unit 10D has a shifting element 11B which is a lever arm with two ends, turning around the bolt 14B. 
Driving elements 13A, 13B are mounted on the two ends of the shifting element 11B of the connecting unit 10D. with 
the bolt 14B located in between. The left and right primary cables 51A, 52A are both connected with one of the two 
ends of the connecting unit 10B, causing the connecting unit 10B to turn when pulled on. A support plate 158 for 
holding the connecting unit 10D and the driving elements 13A, 13B is fastened on the frame of the bicycle. 
[0043] The secondary cable 20 connects the front brake 30 and the rear brake 40, passing through the guiding 
elements 31, 41 and, in a middle section between the guiding elements 31, 41, running around the driving elements 
13A, 13B., 

[0044] As shown in Fig. 12, when the left and right primary cables 51A, 52A pull on the connecting unit 10D, the 
connecting unit 10D is turned, shifting the secondary cable 20 and pulling on the ends thereof, such that the front 
and rear brakes 30, 40 are operated. 

[00'45] The connecting element 10D, like the connecting element 10C, as compared to the connecting element 10, 
transforms a linear movement into a turning movement and has less movable parts, resulting in better reliability. 
[0046] A breakdown of both the front brake 30 and the rear brake 40 if the secondary cable 20 is damaged is 
prevented by the secondary cable 20 comprising two parallel cables. As shown in Fig. 13, the present invention in a 
sixth embodiment improves on the first embodiment, having the connecting unit 10 and separate secondary cables 20A, 
20B. Two grooves 111, 112 are cut into the driving element 12, with the secondary cables 20A, 20B fastened therein! 

^such that"th"e"se"condary "cables 20A, 20 B"are~taken~aiong" with" the"dri virig element"T2: ~ 

[0047] Referring to Figs. 14 and 15, a seventh embodiment of the present invention modifies the second 
embodiment thereof, using the separate secondary cables 20A, 20B, with the driving element 13A having a pair of 
grooves 131A, 132A, the guiding element 14A having a pair of grooves 141A, 142A, and the guiding element 15A 
having a pair of grooves 151A, 152A. Thus the secondary cables 20A 20B are guided by the driving element 13A and 
the guiding elements 14A, 15A 

[0048] Referring to Fig. 15, an eighth embodiment of the present invention modifies the fifth embodiment thereof, 
using the separate secondary cables 20A, 20B, with a driving element 12D replacing the driving element 13A and 
having a pair of grooves 121B. 122B and the driving element 13B having a pair of grooves 131 B,' 132B. Thus the 
secondary cables 20A, 20B are guided by the driving elements 12D, 13B. 

[0049] Employing the separate secondary cables 20A, 20B in the sixth, seventh and eighth embodiments of the 
present invention still allows the front and rear brakes 30, 40 to work if one of the secondary cables 20A, 20B has 
broken. Thus a much better safety of the braking system is achieved. 

[00£0j . Referring to Fig. 16. the front brake 30 has left and right pincers 32, 33, having upper ends that are 
connected to each other by a tertiary cable 34. A pulling unit 23 connects the secondary cable 20 with the tertiary 
cable 34 on a middle section thereof. A driving element 24 is fastened to the pulling unit 23, guiding the tertiary 
cable 34. When the secondary cable 20 is pulled on, the pulling unit 23 together with the driving element 24 is taken 
along, pulling on the tertiary cable 34 on the middle section thereof. Thereby the pincers 32, 33 are brought 
together, gripping the front wheel. 

[0051] The driving element 24 is a roll or a cylinder, which revolves or allows the tertiary cable 34 to glide 
thereon. Thus the tertiary* cable 34 moves with little friction, and any asymmetric application of braking forces of 
the left and right pincers 32, 33 is easily compensated. If one of the left and right pincers 32, 33 presses earlier 
or harder against the front wheel than the other, the tertiary cable 34 will move, and a symmetric distribution of 
braking forces is quickly established. 

[0052] The balanced braking system of the present invention is effective because the connecting element 10 and 
the secondary cable 20 are connected by the driving element 12, which is a roll or a relatively small structural 
part. The secondary cable connects the front and rear brakes 30, 40, running over the driving element 12 with little 
friction. If there is a different frictional behavior of the front brake 30 and the rear brake 40, the secondary 
cable 20 automatically compensates any difference. Thus it will not happen that the bicycle has a blocking wheel and 
a rolling wheel and skids or falls over., 

[0053] While the invention has been described with reference to preferred embodiments thereof, it is to be 
understood that modifications or variations may be easily made without departing from the spirit of this invention 



which is defined by the appended claims. 
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Claims 

1. A balanced braking system to be used on a bicycle with a frame, a front brake and a rear brake, which are 
operated by primary cables, said balanced braking system comprising: 

a connecting unit, having at least one driving element, movable in a driving movement driven by said primary 
cables; and 

a secondary cable, having two ends that connect said front and rear brakes and a middle part that runs over 
said driving element with little friction, revolving said driving element or gliding thereon, said secondary 
cable being pulled aside by said driving movement of said at least one driving element, as driven by said 
primary cables, and thereby operating said front and rear brakes; 

wherein different forces on said front brake and said rear brake are compensated by said secondary cable 
moving along said driving element. 



2. A balanced braking system according to claim 1, wherein two guiding elements lead said secondary cable to said 
driving element from two sides in fixed directions, such that forces applied on said secondary cable and wear 
thereof are reduced. 

3. A balanced braking system according to claim 1, wherein said secondary cable comprises two separate, parallel 
cables that connect said front and rear brakes, running over said driving element. 

4. A balanced braking system according to claim 1, wherein said connecting unit further comprises a shifting 
-element, connected with said primary cables and taking along said at least one driving element in said driving 

movement, as driven by said primary cables. 

5. A balanced braking system according to claim 4, wherein said shifting element is a gliding plate, which moves 
linearly, as driven by said primary cables. 

6 — A_balanced -braking_system_accor.ding _to_ciaim. 5,_wherein_said-shifting-element-has_a-rolI,.-with_said_primary- 
cables running around said roll. 

7. A balanced braking system according to claim 1, wherein said driving element is a roll or a cylinder. 

8. A balanced braking system according to claim 5, wherein said shifting element is a lever arm with a first end 
that is connected to said primary cables, and a second end that carries said driving element, said secondary 
cable running over said driving element with little friction, revolving said driving element or gliding thereon, 
such that said secondary cable, as driven by said primary cables, is moved aside, thereby operating said front 
and rear brakes. 

9. A balanced braking system according to claim 8, wherein said lever arm further comprises: 

a driven branch, connected to said primary cables; and 
^ * a driving branch, carrying said driving element and moving along with said driven branch. 



10. A balanced braking system according to claim 8, wherein said lever arm is a bar, which is hingedly mounted on 
said frame of said bicycle and has a first end, connected to said primary cables, and a second end, and wherein 
said driving elements comprises two rolls, respectively mounted on said first and second ends, with said 
secondary cable running over said rolls, such that said secondary cable, as driven by said primary cables, is 
moved aside, thus pulling on said front and rear brakes. 

11. A balanced braking system according to claim 1, wherein said front and rear brakes each have left and right 
pincers, said balanced braking system further comprising: 

a pulling unit, carrying a secondary driving element; and 

a tertiary cable, having two ends that connect said left and right pincers and a middle part that runs over 
said secondary driving element with little friction, revolving said secondary driving element or gliding 
thereon, said tertiary cable being moved aside by said shifting element, as driven by said secondary cable, 
thus pulling on said left and right pincers; 
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wherein different forces on said left and right pincers are compensated by said tertiary cable moving along 
said secondary driving element. " J 
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